ADVANCED MANUFACTURING

Engineering Directorate Technology Thrust Area
Marshall Space Flight Center (MSFC) ®Huntsville, Alabama

Advanced Manufacturing isahigh emphasi stechnol ogy activity of the Engineering Directorate. Themission of this
activity isto devel op and enhance the advanced manufacturing technologies critical to the mission of NASA --
technology that provides safe, low-cost accessto space. TheAdvanced Manufacturing technology thrust areaworks
closaly withMSFC’sNationa Center for Advanced Manufacturing (NCAM). With prestigiouspartnerssuch asthe
Army Aviation and Missile Command (AMCOM ), and Government Agencies Technology Exchangefor Manufac-
turing (GATE-M), theAdvanced Manufacturing thrust areaiscreating aculture of collaborative engineering.

Technology Spotlight= f

Friction Stir Welding /

Benefits- Friction Stir Welding (FSW) offersawide range benefits
over conventiond fusewelds. Today the FSW processcreatesdurable
jointswithout keyholesand twicethefatigueresstance of fusonwelds.
Straight or complex shape welds can be created on awide range of
dloys including previoudy unweldableand compostematerids. FSW
doesnot create hazards such aswelding fumes, radiation, highvoltage,
liquid metals, or arcing. In addition, the FSW process can be
performed at low cost with minimal operator expertiseand training.
Manufacturing applicationsfor FSW include aircraft, space shuittle,
andlargefud tank assembly.

Process - During the FSW process, the pin of ashouldered tool is
dowly plunged into thejoint between thetwo materia sto bewel ded
' androtated at ahigh speed. Theresultingfriction createsaplasticized
. . shaft of material around thepin. Asthe pinmovesforwardinthejoint,
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bpitea Io;ssc;s CmunLEf; lljafnch? 22,206 " it«stirg’ or crushesthe plasticized material, creating aforged bond.

Innovationsat M SFC - Solutionsto some of the early drawbacks
of FSW have been devel oped by theAdvanced Manufacturing team.
Origina FSW processesrelied onapintool that left akeyholeinthe
joint. Theautomatic retractable pin tool developed at MSFC usesa
computer-controlled motor to automatically retract the pininto the
shoulder of the tool at the end of the weld, preventing keyholes.
Secondly, using the original FSW process, it wasdifficult to create
reliableweldson cylindrical materidssuch aspipesor drums. MSFC
has devel oped the Orbital Friction Stir Weld System, an apparatusfor
joining two cylindrical sectionstogether withafriction stir weld, thus
overcoming thisproblem.

Retractable Pin Tools for FSW




ditional Advanced Manufacturing Technologies

totyping (RP)

Advanced Manufacturing uses Rapid Prototyping technology to
expedite and improve design and manufacturing projects. Inthis
context, Rapid Prototyping (RP) refers to a collective set of
manufacturing technol ogiesthat fabricate three-dimensiona models
directly from computer data. Thistask isaccomplished without the
need for conventiona fixturesor numerical control code generation.
RP utilizes additive manufacturing techniquesto build partsinthin
layersfrom the bottom up, essentialy “ growing” apartinthesdected
materia. Inaddition, RPworkstoimproveexising sysems materias
capabilitiesand to devel op and refine secondary applications, such
MS=C employee using RP to make  asinvestment casting and soft tooling. Futuristic RPtechnology may

gggnssfmm computer generated  ha anpfjed to manufacturing in space and on other planets.

enter for Advanced Manufacturing (NCAM)

TheAdvanced Manufacturing thrust areais one of the efforts of the
National Center for Advanced M anufacturing(NCAM). NCAM
devel opsnew manufacturing techniquesand improvesupon existing
manufacturing methods used in space transportation and propulsion
systems. Thiswork isachieved through partnershipswithindustry,
academia, and government agencies. NCAM currently consists of
five adjacent facilities|ocated at M SFC as part of the Materials,
Processes, and Manufacturing Department. Team membersand
partnerscollaborate on awiderangeof technol ogies, including com-
positeassembly, kinematics, and rapid prototyping.

A partnership between the State of Louisiana and MSFC has
created an NCAM satellite manufacturing facility at the Michoud
Assembly Facility inNew Orleans. Through funding fromtheLoui-
siana Department of Economic Development, state-of-the-art
equipment hasbeen purchased to conduct researchand trainaskilled
workforcein new manufacturing techniques. Thetwo areasof con-
centration are Fiber Placement of large composite structures and
advancesin Friction Stir Welding. TheUniversity of New Orleans
actsastheadministrator of the partnership for the stateand hasfur-
ther formed aconsortium of four other universitiesto conduct re-
search in advanced manufacturing for future space transportation
systems.
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